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Hydrol ogic and Water Quality Investigations Related
to Placer Mning in Interior A aska, Summer 1987

By Stephen F. Mack, Mary A Moorman, and Linda Harris

EXECUTI VE  SUMVARY

Al aska Division of GCeological and Geophysical Surveys (DGE)
investigators, working cooperatively with personnel from the Al aska
Department of Fish and Gane and Environnental Conservation, and from the
U S Bureau of Land Mnagenent nonitored total suspended solids (TSS),
turbidity, and discharge at selected sites affected by placer mning
in the Tolovana River, Birch Creek and Fortymile R ver drainages in
interior Alaska. At seven sites we had automated equipment for both
collecting sanples and recording water levels. At five sites we
collected grab sanples, observed water levels, and neasured stream fl ows
when we were in the area. W also collected sanples for water chemstry
analysis at 12 sites in the Fortymle drainage.

In the drainages we observed, during the 1987 field season runoff
ranged from 7.40 inches (Birch Ceek above 12mile Creek) to 1.13 inches
Gol dstream at Ballaine Road). Median turbidity varied from 230 NTU at
irch Creek above 12mle Ceek to 1.0 NTU at Msquito Fork at the Taylor
H ghway Bridge. The sites in the Fortymle drainage had the [owest
turbidity with average turbidity at all Fortymle sites below 5 NIU At
all sites nonitored In both 1986 and 1987 average and median turbidity
were lower. At the Birch Oeek drainage sites average sedinent |oad was
higher in 1987, however. One explanation for this is the large anount
of reclamation work done in 1987. \Water chemstry results showed
Al aska Department of Environmental Conservation primary contam nant
concentrations for drinking water exceeded for chromum in sanples from
Val ker Fork above the South Fork and West Fork at the Taylor H ghway
Bridge, and for nercury in a sanple from South Fork at the Taylor
H ghway Bri dge.



| NTRCDUCTI ON

During the 1987 summer, Alaska D vision of Geological and
CGeophysical Surveys (DGES) investigators continued the field-season-Iong
monitoring of interior A aska streans affected by placer mning begun in
1984. W worked closely with investigators from the Al aska Departnent
of Fish and Gane (ADF&S and the Al aska Department of Environnental
Conservation (ADEC) to collect water sanples and record water levels at
sites as much as 350 road milesapart. Monitoring in 1984-86
concentrated on small streans in the Birch Ceek drainage. The results
from previous years are reported in "Hydrologic and Water Quality
I nvestigations Related to the COccurrence of Placer Mning in Interior
Al aska, Sunmers 1984-5" and " Hydrologic and Water Quality
I nvestigations Related to the Cccurrence of Placer Mning in Interior
A aska, Summer 1986 (Mack and Moorman, 1986; and Mack and Moorman,
1987).

Qur initial plan for the 1987 field season was to pool the available
aut onat ed equi pnent owned by DGGS, ADF&G, and ADEC to nmintain
nmonitoring of turbidity, total suspended solids, and discharge at a few
important sites in the Birch Oeek drainage (Birch Creek at the Steese
H ghway Bridge and Birch Creek above Twelvemle Creek), at Faith Ceek
above the Steese H ghway and at Goldstream Creek at Ballaine Road. W
started nonitoring these sites in late Muy-early June. From our
experience of the previous years we believe that our nost useful data

conmes from sites that have automated water sanplers and water |evel



recorders operating throughout the field season. In nost cases, nanual
grab sanpling prograns are too labor intensive to be done frequently
enough to get a good average of the season-long conditions. Aso wth
manual techniques it is difficult to account for possible diurnal
variation and to collect sanples during infrequent events, such as

f1 oods.

Because of the data needs of court-ordered environmental i npact
statenents, the US Bureau of Land Managenent (BLM) provided funding
for DeGS to collect discharge, turbidity, total suspended solids (TSS),
and water chemstry data from streans in the Fortymle drainage and in
the wupper Tolovana Rver drainage. W started the discharge, turbidity
and TSS nonitoring on July 6 in the upper Tolovana drainage at Tol ovana
at the Trans Aaska Pipeline System (TAPS) crossing (automated, bel ow
all  mning), Livengood Oeek at the Livengood Road (non-autonated), and
Tolovana at the BIM Canpground (non-autonmated, above mning). We
started on July 14 in the Fortymle drainage, regularly nonitoring sites
at the Wst Fork Dennison at the Taylor Hghway (non-autonated, above
m ning), Msquito Fork at the Taylor Hghway (non-autonmated), South Fork
at Taylor Hghway Bridge (automated), Walker Fork at Taylor H ghway
Bri dge (autonmated), and Jack Wade Oeek above the BLM Canpground
(non-automated). VW also collected sonme sanples at on-river sites
downstream of the South Fork site when river transport was available.
During August 18 through August 22 we collected sanples for water

chemstry analysis at eleven sites in the Fortymle drainage. V¢ were



able to collect nunmerous sanples at the non-automated sites because of
the cooperation of the BLM recreation rangers stationed in the Fortymle
drainage and by frequent visits to the Tolovana drainage. The results
from the nonitoring done in the Fortymle and Tol ovana drainage have
also been reported to the BLM EI'S investigation team in a separate

docunment (Mack, Moorman, and Harris, 1987).

The resulting discharge, turbidity, and TSS nonitoring network for

the 1987 summer included seven automated sites and five non-autonated
sites in the Birch Creek, Tolovana River and Fortymle River drainages.
Samples continued to be collected and water levels recorded at these
sites until late Septenber-early Cctober. Figure 1 shows the |ocation

of interior Alaska sites regularly nonitored this sunmer.

The data reported here are from analyses done in the DGGS |aboratory
in the case of water quality results, or from discharge ratings
devel oped by DGGS investigators in the case of discharge estimates.
However, it is inportant to note the field work necessary to collect the
sanples and record water levels was truly a cooperative effort anong
DGCS, ADF&G ADEC, and BLM personnel. Water quality sanples from the
Gol dstream drainage were nostly collected by aADF&G. Sanples and water
| evel data from the Tolovana, Faith Creek, and Birch Creek sites were
| argely collected by Leslie Sitmons of ADEC.  The work in the Fortymle
was greatly assisted by John Bauer of ADEC and by BLM recreation rangers

stationed in the area.



Figure 1.
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METHODS

A. Discharge. \Velocities used to calculate discharge in nobst cases

were neasured with a Marsh McBirney Mddel 201 Flowreter. At sites with
bridges (Birch Creek at Bridge, Walker Fork, South Fork at Bridge, and
Mosquito Fork) when wading the stream was not possible, velocities were
measured from the bridge using a Price AA neter suspended from a hand
line or a crane. \Were depth was greater than 2.5 feet, velocities were
measured at two and eight tenths of the depth from the surface. At
depths less than 2.5 feet, velocities were neasured six tenths of the
depth from the surface. Di scharges were calculated using the standard
mdpoint method (USDA, 1981) from at |east twenty velocity measurenents
taken across the stream cross section where width permtted (nost

cases).

Gage locations were chosen based on having a history of previous
monitoring and on proximty to bridges for high flow neasurenents. The
sites were situated sufficiently downstream of any mning or tributary
so that the stream was well mxed at the sanpling site. At each
| ocation the specific site was chosen by looking for a cross section
that would provide the nost change in stage for change in stream
di scharge and the |east turbulence around the staff gage. Staff gage
water surface levels were recorded whenever agency personnel were in the

vicinity. At Birch Creek at Bridge, Birch Oeek above Twelvenile Creek,



Faith Creek above Steese Hi ghway, Coldstream Creek at Ballaine Road,
South Fork at the Taylor H ghway Bridge, Walker Fork at the Tayl or

H ghway Bridge, and Tolovana River at the TAPS crossing, continuous
water surface levels were recorded with Owmidata DP320 Stream Stage
Recorders. The DP320 is a small, battery operated device with a
submersible pressure transducer which neasures and records water |evels
between 0 to ten feet to the nearest hundredth of a foot. Vater |evel
data are stored in a solid state nenory called a data storage nodul e.
At all sites the water level recorders monitored water levels at 30

mnute intervals.

Rating curves were developed for each site by taking at |east four
di scharge neasurenents at different water |evels throughout the season.
At the Tolovana River at TAPS crossing and at the Wst Fork of the
Dennison Fork in the Fortymle drainage, peak flows were estimted using
the slope-area nmethod (Dalrynple and Benson, 1984). The rating curves
were then used to estimate discharge from the observed or recorded water

| evel s.

We determned seasonal runoff to have an estimate of the relative
amount of water available at the sites we were nonitoring. Runof f was
calculated by nultiplying the seasonal average discharge by 120 days
(the assuned length of an operating season), dividing by the drainage

area, and converting the units into inches.



B. Water Quality. Water quality analyses done in 1987 for this
report were conducted in the field and in the DGGS hydrology lab [ocated
on the University of A aska, Fairbanks canpus in the Water Research
Center. Some trace metal analyses were also perforned with the generous

help and use of equipnent of the UAF Forest Soils Laboratory.

Procedures prescribed in the EPA publication no. EPA-600/ 4-79-020,
"Methods for Chemcal Analyses of Water and Wastes," were foll owed
whenever possible (EPA, 1983). Oher sources of nethods were the USGS
"Techniques of Water-Resources Investigations, Book 5, Chapter a1"; the
APHA- AWM- WPCF " Standard Methods for the Examnation of Water and
Wastewater, Sixteenth Edition"; and procedures outlined in the user
manual s of certain instrumentation (Skougstad et al., 1979; APHA 1985').
The lab is a participant in EPA analytical quality assurance studies,
and has participated in the USGS Standard Reference Water Sanple Quality
Assurance program since 1980. For all analyses calibrations were
performed using in-house analytical standards and blanks, and were
monitored and verified by running previously analyzed Standard Reference

Water Sanples along with the water sanples collected for this study.

1. Turbidity and total suspended solids. Sanples for these
anal yses were collected from automated sanplers or by grab nethods in
wel | -m xed reaches at sanpling sites. \Wwen automated sanplers were
enpl oyed, the intake hose for the sanpler was installed at a well-m xed

location in the stream at middepth Wth the intake nozzle pointing

10



upstream The automated sanplers were programmed to conposite into one

bottle four sanples taken six hours apart each day.

Most turbidity determnations were done in the |ab because the |ab
served as a receiving point for sanples comng in from nore than one
collecting agency, and because some of the more turbid sanples required
several serial dilutions to bring their turbidity down to readable
| evels. During 1987 the instrument used was a Turner Designs Mdel 40

| aboratory turbidineter.

Total suspended solids (TSS) sanples were filtered through
prewashed, dried and weighed glass fiber filters, according to EPA
speci fications. The size of the aliquot was dependent upon the anount
of material suspended, but ranged from25 m to a liter. Sedinment |oad
was calculated by nultiplying discharge (in cfs) by TSS (in mg/1) and a
constant of 0.0027 to convert the units into tons per day. Sedi ment
yield was calculated by nultiplying the seasonal average sedinent |oad

by an assuned 120 day field season and dividing by drainage area.

2. Fortymle drainage water chemstry. For the Fortymle drainage
water chemstry analyses, field deterninations conducted at each
sanmpling site included tenperature using an Orega Mdel 727C handhel d

digital thernocouple, and pH using a Corning Mdel 3D portable pH neter
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and Orion Ross conbination electrode. The pH neter was calibrated at
each site and used for electronetric titrations of alkalinity using

standardi zed dilute sulfuric acid.

Sanples collected at each site were: fi|tered untreated and filtered

acidified aliquots for determning dissolved major anions, (stions and
trace netals: nonfiltered untreated aliquots for determning turbidity

and total suspended solids: and nonfiltered acidified sanples for
determning total recoverable netals. A| acidified sanples were
collected in pre-acid-washed bottles, and acidified with Utrex gr ade
nitric acid, to a concentration of 1.5 nl acid per liter sanple. The

filtered sanples passed through 0.45 mcron nenbrane filters.

One hundred m aliquots of wunfiltered acidified sanples were heated
wth 2 nm 1:1 nitric acid and 10 nl 1:1 hydrochloric acid until they
were reduced to 25 m. They were then filtered through 0.45 micron
menbrane filters and the filtrate volume adjusted to 100 ml with
distilled deionized water. These sanples were analyzed for total
recoverable trace netals. Aso included in these analyses were filtered
acidified sanples to determne the dissolved concentrations of these
constituents.  Sodium (Na), potassium (K), strontium (Sr), arsenic (As),
and nercury (Hg) were analyzed by atomc absorption spectrophotonetry
using various techniques and instrunents. Na and K were analyzed on a

Perkin-El ner (P-E) 5000 using an air-acetylene flame: Sr on a P-E 4000

using a nitrous oxide-acetylene flame: and As and Hy on a P-E 603 using

12



a hydride system (MHS-1) wth 5%NaBH in 2% NaOH as t he reductant.
Beryllium was determned using the flane emssion node on a P-E 4000 and
a nitrous oxide-acetylene flame. The remaining trace elenents and nmajor
cations were determned on a Beckman SpectroSpan V DCP plasna |ocated in
UAF Forest Soils Laboratory. They include alumnum (A), boron (B),
barium (Ba), chromum (C), cadmum (Cd), iron (Fe), nanganese (M),
lead (Pb), selenium (Se), silicon (Si), zinc (Zn), calcium (Ca), and
magnesi um (My). DCP spectrophotonetry has been favorably received

t hroughout the scientific commnity and is being reviewed by EPA for
certification in the very near future as an acceptable analytical

technique for trace netals.

Total dissolved anions were determined in filtered untreated sanples
on a DIONEX ion chromatograph according to method 429 of Standard
Met hods for the Exam nation of Water and \Wastewater (APHA 1985).
Detectable levels of O, NO,, and 50, only were found.

Har dness and total dissolved solids were calculated from the above

anal ytical data.
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RESULTS AND DI SCUSSI ON

Appendix 1 contains the turbidity, total suspended solids, discharge
and sediment load data from the 1987 field season. W have ordered the
data chronologically by site and by drainage area. This appendi X
contains two types of sedinent data: 1) sanples from automated sanplers
are conposites of four sanples which we consider representative of a
daily average; and 2) grab sanples which are representative of
I nstant aneous conditions. In Appendix 1 the data from autonated
sanplers are nmatched with daily average discharges. The grab sanple
data are matched with measured discharges or with instantaneous
di scharges estimated from observed or recorded water levels.  appendix 2
contains discharge data from each site that had an automated water |evel
recorder. This appendix has daily average discharges in a concise
calendar-like format and includes discharges for all days that the
recorder was operating, including days for which no TSS or turbidity
exi sts. Appendix 3 contains the Fortymile water chemstry results.
Appendi x 4 contains graphs of daily turbidity and discharge values at
automated sites. These figures vividly show the seasonal variation and
relationships of turbidity and discharge at the sites we nonitored wth

aut omat ed equi pnent .

A. Discharge. Table 1 summarizes the nmonthly average discharges at the

sites regularly nonitored in 1987. O the sites also nonitored in 1986,

Faith Creek averaged less in 1987 while Birch Creek above 12mile and

14



Birch Creek at the Steese H ghway Bridge had higher average flow in

1987. O note is the disparity in runoff between the sites. The
Fortymle sites are simlar and relatively low.  The Upper Tol ovana
sites have runoff simlar to the Fortymle sites. The Birch Creek sites
and Faith Creek have nuch higher runoff val ues. The |owest runoff was

in Goldstream Creek.

Table 1. Summary of Discharge Values
Monthly averages of discharge in cfs 1
Averages of continuous observations except where noted

Season
Locat i on Area June July August Septenber Average Runof f?
_ - (m2) (cfs) (cfs) (cfs) (cfs) (cfs) (in)

Fortymle Drainage
Jack Wade Creek 48.6 51.5 28.0 22.9 30.7 2.82
Mosquito Fork 1170 1270 368 445 598 2.28
West  Fork 579 553 226 191 299 2. 30
Val ker Fork 394 272 232 243 246 2.78
South Fork 2750 1800 821 677 1010 1.64

Tol ovana Drai nage
Gol dstream Creek 77.2 24.0 15.7 23.0 15.8 19.6 1.13
Faith Creek 86 61.0 107 80.4 141 149 123 8.99
Faith Creek. 87 1 61.0 113 51.6 134 103 100 7.34
Li vengood cCreek~ 20.1 11.1 13.9 6.2 10.9 2. 42
Tol ovana at €6 140 230 145 36.7 145 4.62
Tol ovana at TAPS 249 73.3 293 57.9 158 2.83

Birch Creek Drainage
Birch 12mile 86 85.4 207 125 71.2 76.5 120 6. 26
Birch 12mile 87 85.4 196 147 149 74.8 142 7.40
Birch Bridgelss 2150 4600 1710 1930l 3790, 3010 6. 24
Birch Bridge 86 2150 3730 2370 700 828 1910 3.96
Birch Bridge 87 2150 4120 2570 2380 1010 2520 5.23

2Runoff value assumes the season average is the average value for a
120 day summer season.

One should interpret the runoff estimates with caution. These
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val ues assume a 120 day season (June through Septenber): however, the
data from the Fortymle and Upper Tolovana sites are the result of
monitoring that began in md July. In interior A aska June flows gre
higher than the average for the summer season. The high runoff at the
Faith Creek and Birch Creek above 12mile sites are indicative of the
relatively high altitude, steep slope nature of the drainages above
these sites. The low runoff at the Goldstream at Ballaine Road site nay
indicate that significant anounts of streanflow are being lost to ground

water in this drainage.

B Turbidity. Table 2 shows the nonthly and seasonal turbidity
averages and seasonal nedians at sites regularly monitored in 1987. The
median is that value which divides a series so that one half or nore of
the observations are equal to or greater than it and one half or nore of
the observations are equal to or less that it (Croxden, cowden, and

Kl ein, 1967). Because values like turbidity can be no smaller than zero
but have no real upper limt, infrequent, extreme events such as floods
can produce large turbidity values which distort the nean or average
value. The nmedian may better represent the normally observed turbidity
value and indicates the extent to which the average is affected by

extrene events.

In general, turbidity was lowest in the streams nonitored in the

Fortymle drainage. In 1987 little difference existed between the

16



streams W th m ni ng upstream and the West Fork Dennison which has no

mning activity upstream of the sanpling site.

The sites in the Tolovana drainage represent three different and
hydrol ogi cal |y separate mning areas: Goldstream Valley (Goldstream at
Ballaine), Faith Creek (Faith Creek above Steese) and Livengood
(Livengood Creek, Tolovana at Canpground, and Tolovana at TAPS). The
streams from these different areas eventually neet in Mnto Flats.

Gol dstream Creek is a small creek near Fairbanks with a nunber of mning
operations in the drainage. The values reported here were collected by
personnel from the Al aska Department of Fish and Gane and are discussed
in nore detail in a separate report (Wber and Robus, 1987). FEaith
Creek is one of the headwater creeks of the Chatanika R ver, a popul ar
recreational stream for Fairbanks residents. It has been heavily mned
and has received much attention from agency personnel in the past few
years (Townsend, 1987). Monitoring indicates that turbidity levels
continued to drop in 1987.

The streams with nmining upstream in the Livengood area had middle-
of -the range average and |ow median turbidity values when conpared to
the other mned streans nonitored. The data from these streans show the
| argest difference between the average and median turbidity val ues.
Mning operations in the Livengood area reported little discharge to
streams (Peterson, 1987). A large storm passed through the drainage in

late July and early August. Runoff from this storm produced turbidity

17



values that greatly affected the averages reported here. This is nost
pronounced with the data from the the Tolovana at Canpground site.

Wile the average is relatively high, the median value is sinilar to the
medi ans reported from the Fortymle drainage sites. If the value from
the July 31 sanple is disregarded, the averages from this site
correspond to the Fortymle data. H gh turbidity from this drainage nay
be nmore of a nonpoint nature, for exanple, storm runoff from a disturbed

area, than from a point source such as placer mning.

Table 2. Sunmary of Turbidity Values
Monthly averages in Nephelonetric Turbidity Units (NTU)
verages Of data from automated sanplers except where not ed!
indicates site has no mning upstream

Season Season

Locati on June July August Septenmber Average Median
Fortym | e Drainage
Jack Wade Creek 1 3.9 1.7 5.1 3.5 2.4
Mosquito Fork at Bridge 3.7 1.0 0.9 1.7 1.0
West Fork Dennison 2.7 1.3 1.5 1.8 1.2
Vl ker Fork at Bridge 2.1 2.9 2.5 2.6 1.7
South Fork at Bridge 3.7 1.8 1.7 2.2 1.7

Tol ovana Drai nage

Gol dstream at Bal | ai ne 22 266 205 185 170
Faith Creek 86 46 77 158 17 85 31
Faith Creek. 87 31 11 20 24 21 14
Li vengood Creek Iy 55 18 7.9 27 10
Tol ovana at Canpground 25 3.2 1.1 10 1.7
Tol ovana at TAPS 6.7 32 4.9 16 4.4
Birch Creek Drainage
Birch ab 12nile 86 255 201 237 251 236 230
Birch ab 12mile 87, 240 362 148 82 206 150
Birch at Bridge 85 47 23 35 18 31 25
Birch at Bridge 86 79 110 6.3 19 54 23
Birch at Bridge 87 72 31 24 12 38 18

18



In the Birch Creek drainage, values at Birch Creek above 12mile
Creek remained high, relative to other areas, but decreased from the
1987 average and nedian. The seasonal average and nedian at the |ower

site at the Steese H ghway Bridge also showed a decrease.

C. Sediment Load. Sediment |oad represents the amount of material

transported by streanms and rivers. Table 3 presents the nonthly and

seasonal sedinment |oad averages and the sedinment yield based on the
seasonal sedinent |oad divided by drainage area. Figure 2 conpares the
seasonal turbidity averages and nedians to seasonal sedinent load at the
monitored sites. Two cautions should be noted when interpreting these
val ues. First, nonitoring in the Fortymle and Upper Tol ovana drainages
did not begin until md July. At nost other sites the highest sedinent

di scharges are earlier in the season. Secondly, the averages from the

sites that do not have autonated equipnment can be nore greatly affected
by extreme events. This is especially true for the data from the
Tol ovana at Canpground site. |f the July 31 storm event is disregarded,

the monthly average is 0.21 tons/day, the seasonal average becones 1.32

tons/day and the sedinent yield is 1.13 tons/miz.

In the Fortymle drainage sedinent load reflects the size of the

drainage - larger streanms carried nmore material. The effect of the high
values during the high flows that were occurring at the start of the

monitoring period is seen by the higher July averages and, to a |esser

extent, by the seasonal averages. The yield values are all in the 2-5
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Figure 2. Turbidity and sediment load at monitoring Sites.
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tons/mi2 range. Based on the monitoring done this year, it doesn't
appear that sediment yield for sites affected by placer mining is much
different than natural erosion rates as shown in the yield estimate for

the West Fork pennison Site.

Streans in the Tolovana drainage carried proportionately nore
material than those in the Fortymle. At the Tolovana at TAPS site with
nine percent of the drainage area of the South Fork Fortymle site, 295
percent nmore naterial was nmoved by the river. At the Tolovana at TAPS
site where TSS sanples were collected four times daily and water |evels
monitored continuously, the seasonal average is not biased by one sanple
as at the sites nonitored periodically. However, flood events were
still responsible for nost of the sedinent |oad. If 11 days (out of 74
total days) during the two high flow events are neglected, the sedinent
| oad average for the nonitoring period is 16.7 tons per day, a decrease
of 91 percent. It should be noted that the w de discrepancy between
the July and August nonthly averages at the two Tolovana sites is
because the late July-early August peak was neasured and sanpled at the

upper site on July 31 and did not reach the lower site until August 1.

As noted above the July and seasonal averages for the Tol ovana at
Campground site were greatly affected by the July 31 sanple val ue.
Because of this the July and seasonal averages in Table 3 are probably
high and are not representative of normal values at an unmined site in

thi s drainage. The July 31 sanple does denonstrate that, in this
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drainage, large events have a dramatic effect at sites unaffected by
m ni ng. The natural erosion rates or sediment yield for sites
unaffected by mning in the upper Tolovana are probably higher than

those in the Fortymle drainage.

Gol dstream at Ballaine had relatively high turbidity levels yet the
sediment |oad averages and the yield value are both low for the sites
monitored in this drainage. This is due to the relatively low runoff at
this site (Table 1). Based on 1987 nonitoring less streanflow is

available for dilution than at other sites.

1987 Faith Creek sedinment |oads decreased from those measured in
1986. W believe natural erosion rates at this site would be simlar to
those at Boulder Creek in the Birch Creek drainage (approxinmately 5
tons/miz). Thus, while the sedinment |oad, on average, has decreased it

is still much higher than background |evels.

The sites nonitored in the Birch Creek drainage show the biggest
inpact from mning. At the sites affected by mning the sedinment |oads
and yields are the highest of the three drainages nonitored by us. At a
site unaffected by recent mning nonitored in 1986, Boulder Creek at the
USGS gage, sedinent load and yield values were simlar to values found
in the Fortymle drainage. The load values for Birch Creek above 12nile
Creek showed a dramatic increase in 1987. The high loads at this site

were nostly related to high flows and probably represent sedinent from
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non-poi nt sources (disturbed areas) nore than point sources (such as
mning operations). One explanation for this is the relatively high
amount of reclamation work that was being done this sumrer in the Birch
Creek drainage (Peterson, 1987). The increase at the Birch Creek at the
Steese H ghway Bridge site was not as dramatic but was a significant

I ncrease over the previous year and is much higher than natural erosion

rates.

Table 3. Mnthly and Seasonal Sedinent Loads
Monthly and seasonal averages in tons per day
Averages of data from autonmated samplers exceot Wwhere noted'
“indicates site has no mning upstream

_ Season vield?
Locati on June July August Septenber Average (tons/mi‘)
Fortymle Drainage
Jack Wade Creek 1 2.15 0.12 0.46 1. 05 2. 59
Mosquito Fork at Brjdge 86. 6 1.64 1.38 41.7 4,28
West Fork Dennison 21.6 1.70 1. 67 13.5 2. 80
Wl ker Fork at Bridge 13. 4 8.78 7.91 12.3 3.75
South Fork at Bridge 158 15.1 7.83 64.3 2.81
Tol ovana Drai nage
Gol dstream at Ball ai ne 5.6 11.5 10.9 9.9 15.4
Faith Creek 86 57.2 31.3 548 57.9 174 342
Faith Creek 87 119 8.9 22.1 13.6 30.9 60. 8
Li vengood Creekl I 31.1 2.68 0.19 11.5 68. 6
Tol ovana at Canpground 428 2.76 0.27 144 123
Tol ovana at TAPS 14.7 506 2.57 190 91.5
Birch Creek Drainage
Boul der at Gage 86 2.65 1.89 0.30 0.14 1.25 4,53
Birch ab 12mile 86 420 79.2 40. 2 48. 3 147 206
Birch ab 12mle 87 4580 1110 426 32.0, 1150 1620
Birch at Bridge 86 7270 1450 5671 3100 173
Birch at Bridge 87 8660 6580 1100 5260 294

g

Yield is the seasonal sediment |oad divided b¥] drainage area. It
assumes the season average value represents the average for a
120 day season.

D. Fortymle Drainage Water Chemstry. As nentioned above the water
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chemstry results for eleven Fortymle drainage sites are in Appendix 3.
As a point of reference, the Al aska Departnent of Environnental
Conservation lists primary maxi num contam nant concentrations for public
drinking water supplies for As (0.05), Ba (1.0), Cd (0.010), Cr (0.05),
Pb (0.05), Hy (0.002), and Se (0.01) in mlligrams per liter (mg/1).
Secondary maxi mum contam nant concentrations are d (250), Qu (1.0), Fe
(0.3), M (0.05), pH (6.5-8.5), Na (250), SO4 (250), TDS (500), and Zn
(5 in mg/1 with the exception of pH. Prinary contam nant

concentrations are established for protection of public health.
Secondary concentrations represent reasonable goals for drinking water
quality and nmainly affect the aesthetic qualities of drinking water (DEC

1982) .

For the Fortymle drainage primary concentrations were not exceeded
in any dissolved sanples. For total recoverable sanples the chrom um
concentration was exceeded at Walker Fork above the Fortymle (0.052)
and West Fork Dennison (0.060). The nercury concentration was exceeded
once with the South Fork sample (0.003). For secondary contam nants,
| evel s were exceeded for pH at Buckskin Creek (6.23), North Fork above
South Fork (6.47), South Fork above North Fork (6.31, and Wst Fork
Dennison (8.52 and for iron at Jack Wade Creek (dissolved (D) 0.31),
Mosquito Fork (total recoverable (TR) 0.32, D 0.31), Napoleon Creek (TR
1.57), South Fork above North Fork (TR o0.s51), South Fork at Bridge (TR

0.35, Do0.39), Uhler Creek (TR 0.74), West Fork Dennison (TR 0.52, D
0. 46).
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CONCLUSI ONS

The fourth year of DGGS seasonal nonitoring of streans inpacted by
placer mning was characterized by steady refinement of techniques,
broadeni ng of geographical scope, and nultiagency cooperation. W
concentrated our efforts on maintaining automated equipment throughout
the summer at sites inportant to information users. By enlisting the
part-time efforts of personnel from interested agencies we were able to
cost-effectively acquire inportant information about the inpacts of

placer mning from geographically distant sites.

When neasured by sedinent levels (turbidity, TSS, or sedinent |oad
and yield) the inmpact of mning in the Birch Ceek, Tolovana R ver, and
Fortymle R ver drainages is not equal at the sites we nonitored. The

samples from the Birch Ceek site had much higher levels than those from

the Tolovana drainage sites. The values from the nining-affected

Fortymle sites in 1987 were not nuch different than those of an unm ned

site in the drainage and were consistently |ow throughout the sunmer

when conpared to the values from mning-affected sites nonitored in the

ot her drai nages. /

Monitoring gave mixed signals as to whether sediment levels were

| ower than in previous years. If nmedian turbidity is considered, values
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were |lower at every site for which conparative data exists.  ggdjnent
| oad estimates, however, indicated nuch nore material was carried by the

nmonitored streans in the Birch Creek basin in 1987.

Di scharge monitoring and runoff estimates indicate that a universal
statement that 1987 was a wet year or a dry year cannot be applied to
the interior Alaska streans observed by us. Runoff estimates showed a
large difference between the sites. The Birch Creek sites and Faith
Creek had the most runoff: the Fortymile sites had the lowest as a

drainage; and Col dstream at Ballaine had the lowest single site runoff.
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Appendi x 1. 1987 sedinent and di scharge data.

Locat i on Date Ti me TSS  Turbidity Sed load Discharge
(mg/1) (NTU)  (tons/day) (cfs)
Wl ker Fork 082787 4.2 2.8 1.68 148
Wl ker Fork 082887 4.3 1.1 1.66 143
Wl ker Fork 082987 7.8 4.4 2.86 136
Val ker Fork 083087 6.9 3.1 2.98 160
Wl ker Fork 083087 2120 0.8 1.7 0.41 192
Wl ker Fork 083187 30.7 6.8 14.5 175
Wl ker Fork 090187 77.8 4.1 31.7 151
Wl ker Fork 090287 9.4 2.4 3.65 144
Wl ker Fork 090387 4.0 1.6 1.46 135
Wl ker Fork 090487 1.9 1.2 0.69 135
Val ker Fork 090587 3.5 1.0 1.37 145
Wl ker Fork 090687 0.8 1.2 0.32 146
Wl ker Fork 090787 2.3 2.1 0.84 136
Wl ker Fork 090887 1400 2.6 1.6 0.86 123
Wl ker Fork 091587 1400 3.4 1.2 2.85 311
Vl ker: Fork 091687 10.9 1.9 8.27 281
Wl ker Fork 091787 9.1 1.8 7.03 286
Wl ker Fork 091887 26.4 5.9 24.6 345
Wl ker Fork 091887 0855 5.1 2.0 4.92 358
Wl ker Fork 091987 22.1 6.1 21.2 356
Wl ker Fork 092087 11.1 5.0 10.3 344
Wl ker Fork 092187 5.4 2.1 4.78 328
Wal ker Fork 092287 2.3 1.4 2.15 347
Wl ker Fork 100787 1320 24.8 1.6
Wal ker Fork abdw 071587 1635 15.7 5.7
Val ker Fork abJw 071687 1040 8.2 3.4
Wal ker Fork abJdw 081287 1230 3.9 1.1
Wal ker Fork abdwW 082287 0925 3.1 2.3
Jack Wade Creek 071487 1815 48.8 8.2 12.5 94.5
Jack Wade Creek 071687 1030 14.5 4.1 2.28 58.3
Jack Wade Creek 071987 1320 1.9 2.1 0.23 44 .6
Jack Wade Creek 072287 0730 9.6 2.7 1.03 39.7
Jack Wade Creek 072287 1600 7.4 2.6 0.79 39.7
Jack VWade Creek 072987 0945 3.7 2.4 0.20 20.3
Jack Wade Creek 080287 1345 1.3 4.6 0.26 74.9
Jack Wade Creek 080687 0905 2.1 1.1 0.13 22.5
Jack Wade Creek 080987 1345 0.8 0.75 0.04 18.9
Jack Wade Creek 081287 1230 0.9 1.2 0.03 13.4
Jack Wade Creek 082287 0900 2.9 1.6 0.23 29.3
Jack Wade Creek 082587 0915 1.6 1.8 0.09 20.3
Jack Wade Creek 082587 1135 1.4 1.6 0.08 20.3
Jack Wade Creek 082887 1300 1.2 0.95 0.05 16.9
Jack Wade Creek 090287 1455 1.3 2.4 0.05 13.9
Jack Wade Creek 090887 1330 1.3 4.2 0.04 11.4
Jack Wade Creek 090987 0913 10.2 16 0.37 13.4
Jack Wade Creek 091187 0930 6.3 2.1 0.41 24.1
Jack Wade Creek 091587 1700 4.2 2.8 0.31 27.5
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TSS Turbidity
(mg/1) (NTU)
27.3 6.6
1.3 1.4
5.6 2.4
34.6 7.7
194 8.6
66. 7 8.7
34.1 3.2
2.8 1.4
26. 8 2.7
7.3 1.9
17.8 1.9
8.5 1.8
8.2 2.2
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10.1 3.1
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11.3 1.7
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9.5 0.95
10. 8 1.6
5.3 1.6
6.3 1.2
8.1 3.0
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9.5 2.2
8.5 2.7
10. 2 2.0
4.0 2.1
11.2 1.9
7.1 3.1
3.3 1.9
5.6 2.0
1.9 1.3
2.7 1.1
3.7 1.2
0.4 1.0
1.2 1.5
3.1 1.1
4.4 0.90
5.3 1.8
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Locati on

Mosquito Fork
Mosquito Fork

W For k
W For k
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Dennison
Dennison
Dennison
Dennison
Dennison
Dennison
Dennison
Dennison
Dennison
Dennison

L.

Dat e

092287
100787

071487
071687
072187
072287
072887
072887
072987
080287
080687
080987
081287
081887
082287
082587
082687
090187
090887
090987
091587
091887
092287
100787

Ti me

1500
1426

1042
1652
1345
1310
1135
1655
1720
1035
1020
0915
1020
1035
1425
1255
1300
1105
1035
1055
1445
1130
1230
1447
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Appendi x 1. 1987 Sedinment and discharge data.

Tol ovana Drai nage

Locati on date time TSS Turbidity Conments
mg/1 NTU

Flume b mne 092487 1250 99.5 190

Gilmore Oreek 061687 35.2 80

Gilmore Creek 071487 1400 508 850

Gilmore Creek 073187 1330 1110 2300

Gilmore b mning 092487 1203 39.0 230

Gol dstream 14nus 061887 33.2 4.4 14 mles upstream
CGol dstream 2.s5mu 061887 11.7 5.3 2.5 m upstream
CGol dstream Dun T 063087 19.5 9.3 1 M. Dunbar Trail
ol dstream a Bal 052287 196 39

Gol dstream a Bal 052387 176 75

Gol dstream a Bal 060487 37.8 40

Gol dstream a Bal 060587 31.8 45

Gol dstream a Bal 060687 33.9 27

ol dstream a Bal 060787 169 18

Gol dstream a Bal 060887 190 12

Gol dstream a Bal 060987 64.8 16

Gol dstream a Bal 061087 48. 4 18

ol dstream a Bal 061187 35. 8 10

Gol dstream a Bal 061287 50.7 24

Gol dstream a Bal 061387 45.5 22

Gol dstream a Bal 061487 37.8 18

Gol dstream a Bal 061587 47.5 14

CGol dstream a Bal 061687 278 17

CGol dstream a Bal 061687 84.9 14

ol dstream a Bal 071387 348 160

ol dstream a Bal 071387 1500 110 150

CGol dstream a Bal 071487 233 200

CGol dstream a Bal 071587 169 170

CGol dstream a Bal 071687 145 180

CGol dstream a Bal 071787 226 320

CGol dstream a Bal 071887 218 310

CGol dstream a Bal 071987 152 230

CGol dstream a Bal 072087 129 160

CGol dstream a Bal 072187 168 210

CGol dstream a Bal 072287 143 200

ol dstream a Bal 072387 188 250

ol dstream a Bal 072487 331 340

ol dstream a Bal 072587 252 330
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Appendi x 1.

Locati on

Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream

ol dst r eam
ol dst r eam

ol dst r eam

Gol dstream
Gol dstream
Gol dstream
Gol dstream
Gol dstream
ol dstream

DOVOYOVIDDODIDODDODODODODDOODDODODODDODDODDDOLYDOY®DODO®Y®DY

OO LY DD Q O D

=<
SS5SS5S5oSS

Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal
Bal

GSR
GSR

»

1987 sediment and discharge data
Dat e Ti me TSS  Turbidity
(mg/1) (NTU)
072687 316 400
072787 220 310
072887 188 270
072987 240 330
073087 232 330
073187 423 380
073187 1400 483 450
080187 494 390
080287 315 360
080387 279 330
080487 137 180
080587 179 260
080687 216 320
080787 162 260
080887 165 190
080987 435 270
081087 238 230
081187 148 190
081287 84.0 170
081387 82.6 140
081487 60. 8 150
081587 94. 7 150
081687 93. 4 190
081787 156 150
081887 74. 4 130
081987 44.1 120
082087 115 140
082187 88. 4 150
082287 63.0 170
082387 99.0 180
082487 93.7 190
082587 93. 4 210
082687 71.7 190
082787 39.5 170
082887 79.5 170
092287 1020 17.2 60
100687 1520 8.8 60
071487 1400 198 170 at
092287 1100 22. 4 85
061787 26. 8 16 at
060287 35.3 5.3
060387 20. 4 5.3
060487 24.2 6.2
060687 30.9 5.6
060787 22.0 7.1
060887 18.0 5.3
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Appendi x
Locati on

Gol dstream
Gol dstream
Gol dst ream
Gol dstream
Gol dst ream
Gol dst ream
Gol dst ream
CGol dstream
CGol dstream
CGol dstream
CGol dstream
CGol dstream
CGol dstream
Gol dstream
ol dstream
ol dstream
ol dstream
ol dstream
ol dstream

ol dstream
ol dstream
ol dstream
ol dstream
Gol dstream
ol dstream
ol dstream
ol dstream
ol dstream
ol dstream
ol d- stream
ol dstream
ol dstream
ol dstream
ol dstream
ol dstream
ol dstream
ol dstream
ol dstream
ol dstream
ol dstream
ol dstream
ol dstream
ol d-stream
ol dstream
ol dstream
ol dstream

ol dst ream
ol dst ream
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SURS]

1

e

1987 sedinent and discharge data

Date Ti me TSS
(mg/1)

061087 27.2
061187 26.7
061287 16.3
061387 23.2
061487 20.8
061587 22.4
061687 17.7
061787 16.2
061887 29.9
061887 35.9
061987 32.6
062087 34.8
062187 31.7
062287 28.1
062387 32.7
062487 35.4
062587 29.9
062687 244
062787 18.5
062887 15.5
062987 16.0
063087 12.8
070187 16.3
070287 18.6
070387 21.5
070487 16.7
070587 24.6
070687 30.1
070787 21.9
070887 58.3
070987 16.9
071087 18.4
071187 17.6
071287 16.7
071387 14.6
071487 16.4
071587 17.7
072187 33.0
072287 15.9
072387 14.5
072487 18. 4
072587 53.3
072687 26.8
072787 17.8
072887 18.1
081787 133
061787 13.1
092287 1030 11.7

38

Turbidity Comments
(NTU)

O~NoO0OwooMMTTOOlOolol 01

N0 WOORO R, NOONOL WA LDO®IRUIo NWO U N WON G0N

OWWWNOUTOONNOVOWNPAANOODMOOWOO

O b~ O
HI L}
[l eoNe]

00]
B
W w o

190

13 at Sheep Creek Road
40 above May



Appendi x 1.
Locati on

ol dstream a nth
ol dstream a wrt
btle

ol dstream a wrt
btl e

Gol dstream ab St
Gol dstream abMay
Gol dstream abMay
disch

ol dstream at Br

Gol dstream b May
Gol dstream b May

Gol dstream b OCC
Chat ani ka

ol dstream b Ped
Gilmore

Qutlet Mnto Lak
Qutlet Mnto Lak

Pedro Creek
Pedro Creek
Pedro Creek
Pedro ab Gilmore
Pedro b 2m nes
St eanboat O
Tom Creek

Twin Creek abmn

1987 sedi nent

Dat e

082187
081387
082987

063087
080587
092287
063087

080587
092287

062087
092487
062087
062087
061687
071487
073187
092487
092487
092487
092487
092487

Ti me

1400
1120
1330

1005

1000

1210

1400
1330

1202
1318
1255
1230
1307

TSS
(mg/1)

9.3
2.8
109
19.6

919
181

56. 4
30.4
5. 86
4.81
11.0
224
57.3
15.1
104
14.7
0.81
1.04
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24
70
110

8.3
160

9.5

1300
210

10

110

whk
PN

110
65

45
110
9.8

0. 45
0.40

and di scharge data.
Turbidity
(NTU)

Conmment s

algae growing in bottle
by Wight's, algae in

by Wight's, algae in
ab Standard Creek
ab confl. with My's

at Bridge Lake

b old channel of

b confl Pedro and

1.5 neter

no turb reported

Gilmore trib

Upper

ab m ning



Appendi x 1. 1987 sediment and discharge data.

Locat.ion Dat e Ti me TSS  Turbidity Discharge Sed Load
(mg/1) (NTU) (cts) (ton/d)

h at Steese 052987 557 55 313 471

h at Steese 053087 351 39

h at Steese 053187 380 50

h at Steese 060187 209 27

h at Steese 060287 223 38

h at Steese 060387 154 20

h at Steese 060487 133 22

h at Steese 060587 180 21

h at Steese 060687 117 14

h at Steese 060787 142 21

h at Steese 060887 42.1 8.5

h at Steese 060987 221 30

h at Steese 061087 87.3 37

h at Steese 061187 79.3 55

h at Steese 061287 220 90

h at Steese 061387 1480 120

h at Steese 061487 274 35

h at Steese 061587 83.5 17

h at Steese 061587 1335 32.9 9.2

h at Steese 061587 1340 26.1 9.1 98.1 6.9

h at Steese 061687 149 15 153 61.5

h at Steese 061787 42.1 5.0 137 15.5

h at Steese 061887 20. 8 4.4 83.3 4.7

h at Steese 061987 15.5 3.4 74.9 3.1

h at Steese 062087 22.5 13 64.7 3.9

h at Steese 062187 23.8 10 58.7 3.8

h at Steese 062287 14.1 8.8 58.7 2.2

h at Steese 062387 17.0 13 48. 2 2.2

h at Steese 062487 13.0 8.5 41.3 1.5

h at Steese 062587 1380 210 348 1300

h at Steese 062687 494 47 310 414

h at Steese 062787 143 20 135 52.1

h at Steese 062887 76.8 15 83.2 17.3

h at Steese 062987 50.7 17 63.6 8.7

h at Steese 063087 47.5 20 52.0 6.7

h at Steese 070187 48. 2 19 47.8 6.2

h at Steese 070287 34.5 19 43.3 4.0

h at Steese 070387 32.8 13 38.7 3.4

h at Steese 070587 20.0 4.8 34.5 1.9

h at Steese 070687 12.5 3.6 32.5 1.1

h at Steese 070787 12.6 3.1 29.7 1.0

h at Steese 070887 12.6 6.2 27.9 0.9

h at Steese 070987 20.5 11 28.0 1.5

h at Steese 071087 0917 5.5 14 30.3 0.4

h at Steese 071187 24. 3 13 28. 7 1.9

h at Steese 071287 24.3 14 27.1 1.8

h at Steese 071387 17. 4 14 26.8 1.3
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Appendi x 1. 1987 sedinment and discharge data.

Location Dat e Ti me TSS Turbidity Discharge Sed Load
(mg/1) (NTU) (cfs) (tons/ day)
Faith at Steese 071487 11.6 13 36. 8 1.2
Faith at Steese 071587 9.5 8.0 38.7 1.0
Faith at Steese 071687 9.9 4.8 33.5 0.9
Faith at Steese 071787 12.0 6.6 29.4 1.0
Faith at Steese 071887 6.5 6.7 26.8 0.5
Faith at Steese 071987 8.3 5.6 24.7 0.6
Faith at Steese 072087 10.7 4.5 27.4 0.8
Faith at Steese (072087 2.7 2.7 25.5 0.2
Faith at Steese (072187 14.1 4.9 25.7 1.0
Faith at Steese 072287 10.9 4.3 24.8 0.7
Faith at Steese 072387 11.2 7.2 27.2 0.8
Faith at Steese 072487 334 38 236 212
Faith at Steese (072587 57.0 23 103 15.8
Faith at Steese 072687 25.2 24 59.3 4.0
Faith at Steese 072787 13.0 17 46.1 1.6
Faith at Steese 072887 11.3 14 39.8 1.2
Faith at Steese 072987 8.8 8.4 37.0 0.9
Faith at Steese 073087 12.5 7.2 67.0 2.3
Faith at Steese (073087 1615 14. 7 9.0 67.0 2.7
Faith at Steese 080487 54. 6 55 84.6 12.5
Faith at Steese 080487 1108 115 48 84.6 26. 2
Faith at Steese 080487 1120 70.8 75 84.6 16. 2
Faith at Steese 080587 38.0 50 73.3 7.5
Faith at Steese 080687 15.8 17 65. 2 2.8
Faith at Steese 080787 18.6 12 79.8 4.0
Faith at Steese 080887 43.5 25 149 17.5
Faith at Steese 080987 31.6 23 139 11.8
Faith at Steese 081087 15. 3 14 102 4.2
Faith at Steese 081187 7.9 5.3 85.3 1.8
Faith at Steese 081287 10. 8 4.2 72.9 2.1
Faith at Steese 081387 5.8 2.9 71.2 1.1
Faith at Steese 081487 187 19 229 115.7
Faith at Steese 081587 111 9.6 248 74.5
Faith at Steese 081687 41.9 12 218 24. 7
Faith at Steese 081787 33.4 13 174 15.7
Faith at Steese 081887 30.3 12 156 12.8
Faith at Steese 081987 180 20 284 138
Faith at Steese 082087 105 13 236 66.9
Faith at Steese 082187 43.4 11 186 21.8
Faith at Steese 082187 1655 10.5 11 186 5.3
Faith at Steese 082287 65.9 15 155 27.6
Faith at Steese 082387 28.6 11 140 10. 8
Faith at Steese 082487 24.5 14 122 8.0
Faith at Steese 082587 26.5 15 108 7.8
Faith at Steese 082687 31.1 24 102 8.6
Faith at Steese 082787 26.8 21 99.3 7.2
Faith at Steese 082887 15.5 16 88.2 3.7
Faith at Steese 082987 15. 8 14 87.2 3.7
Faith at Steese 083087 36.7 16 90.0 8.9



Appendi x 1. 1987 sedinent and discharge data.

Locati on Dat e Ti me TSS Turbidity D scharge Sed Load
(mg/1) (NTU) (cfs) (tons/ day)

th at Steese 083187 26.1 6.8 83.5 5.9
th at Steese 090187 38.5 7.2 83.1 8.6
th at Steese 090287 52.9 6.6 141 20. 2
th at Steese 090387 45.0 8.1 147 17.8
th at Steese 090487 65. 6 11 172 30.4
th at Steese 090587 96.7 9.0 201 52.4
th at Steese 090687 50. 6 8.1 166 22.6
th at Steese 090787 28.8 5.5 153 11.9
th at Steese 090887 26.5 5.5 151 10. 8
th at Steese 090987 21.5 8.3 136 7.9
th at Steese 091087 42.3 50 124 14.2
th at Steese 091087 1535 44,2 75 124 14. 8
th at Steese 091187 115 110 115 35.9
th at Steese 091187 1655 79.6 65 115 24.8
th at Steese 091287 72.5 20 105 20.6
th at Steese (091387 28.9 27 93.1 7.3

ith at Steese 091587 61.8 16 84.5 14.1
th at Steese 091687 16.0 6.9 79.8 3.4
th at Steese 091787 16. 3 13 74.9 3.3
th at Steese 091887 26.7 26 71.1 5.1
th at Steese 091987 29. 7 26 66. 2 5.3
th at Steese 092087 28.5 40 63.0 4.8
th at Steese 092187 25.7 35 60. 2 4.2
th at Steese 092287 33.6 50 56. 4 5.1
th at Steese 092387 30.8 34 53.6 4.5
th at Steese 092487 16. 7 21 51.3 2.3
th at Steese 092587 17.7 15 49. 4 2.4
th at Steese 092687 20.8 13
th at Steese 092787 8.9 8.4
th at Steese 092887 8.4 6.7
th at Steese 092987 6.8 5.5
th at Steese 093087 22.5 5.6
th at Steese 100287 1648 2.6 3.6
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Locat1 on
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TAPS
TAPS
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TAPS
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1987 sedi ment

Dat e

070687
071487
071787
072487
073187
081087
081887
082187
082487
082887
083187
090987
091587
092287
092987

081087
081887

070687
071387
071787
072487
073187
081087
081887
082187
082487
082887
083187
090987
091587
092287
092987
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1315
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1220
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1610
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1252
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1320
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1500
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1524
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TSS

(mg/1)
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Dat e

071887
071987
072087
072187
072287
072387
072487
072487
072587
072687
072787
072887
072987
073087
073187
073187
080187
080287
080387
080487
080587
080687
080787
080887
080987
081087
081087
081187
081287
081387
081487
081587
081687
081787
081887
081887
081987
082087
082187
082187
082287
082387
082487
082487
082587
082687
082787
082887
082887

1987 sedi nent

Ti me

1355

1232

1520

1140

1235

1430

1210

and discharge data.
TSS  Turbidity
(mg/1) (NTU)
8.6 4.3
8.1 3.3
10.0 2.7
8.1 2.8
8.6 2.5
11.5 2.6
13.6 4.0
10.3 3.2
69. 1 21
79.9 15
25.5 4.2
18.4 3.7
14.5 5.3
30.1 10
226 45
918 150
2240 170
616 65
238 35
229 20
65. 7 8.3
50. 3 5.0
58.9 9.1
72.9 11
210 24
121 14
27. 4 7.7
63.8 7.6
34.5 6.2
39.9 5.7
426 50
2020 220
758 100
369 70
244 18
82.5 15
364 35
285 27
385 45
411 130
172 16
78.1 8.1
55.1 4.8
16. 3 3.3
36. 8 4.1
31.2 5.7
22.5 4.4
24.9 3.9
6.8 2.5
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5. 34
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342
120
90.3
124
610
677
618
457
455
505
491
349
350
255
194
164
123
127
105
90.5
79.4
82.8



Appendi x
Locati on

Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana
Tol ovana

Vst Fk
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at
at
at
at
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at
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TAPS
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TAPS
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TAPS
TAPS
TAPS
TAPS
TAPS
TAPS
TAPS
TAPS
TAPS
TAPS
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TAPS
TAPS
TAPS

Tol ovana

1.

1987 sedi nent

Dat e

082987
083087
083187
090187
090987
090987
091087
091187
091287
091387
091487
091587
091687
091787
091887
091987
092087
092187
092287
092287
092387
092487
092587
092687
092787
092887
092987
092987

082187

Ti me

1315

1430

1245

1336

1510
1300

and discharge data.
Turbidity Sed

TSS

(mg/1)
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Appendi x 1. 1987 sedinent and discharge data.
Locati on Date Ti me TSS Turbidity D scharge Sed Load
(mg/1) (NTU) (cfs) (tons/ day)

Birch Creek Drai nage

Birch at Bridge 052887 1545 1870

Birch at Bridge 052987 254 30 4110 2820
Birch at Bridge 053087 573 95 4530 7010
Birch at Bridge 053187 181 35 4120 2010
Birch at Bridge o060187 231 40 4340 2710
Birch at Bridge 060287 238 60 3900 2510
Birch at Bridge 060387 288 50 4880 3800
Birch at Bridge 060487 1180 120 9180 29200
Birch at Bridge 060587 1640 190 7070 31300
Birch at Bridge 060687 4110 360 4140 45900
Birch at Bridge 060787 2310 200 2690 16800
Birch at Bridge 060887 170 25 1990 911
Birch at Bridge 060987 74.6 18 1740 350
Birch at Bridge 061087 935 130 7860 19800
Birch at Bridge 061187 1060 170 4530 13000
Birch at Bridge 061287 201 45 2830 1530
Birch at Bridge 061387 107 23 2450 710
Birch at Bridge 061487 356 40 6330 6080
Birch at Bridge 061587 1440 170 6290 24500
Birch at Bridge 061687 375 65 4850 4910
Birch at Bridge o061787 496 34 5950 7970
Birch at Bridge 061887 215 22 4870 2830
Birch at Bridge 061987 113 18 3080 936
Birch at Bridge 062087 76.3 15 2280 470
Birch at Bridge 062187 71.8 15 1800 349
Birch at Bridge 062287 48.9 16 1510 199
Birch at Bridge 062387 39.3 16 1320 140
Birch at Bridge 062487 23.8 10 1180 75.8
Birch at Bridge 062587 43.1 13 1100 128
Birch at Bridge 062687 962 120 9480 24600
Birch at Bridge 062787 703 120 7960 15100
Birch at Bridge 062887 164 29 3850 1700
Birch at Bridge 062987 123 15 2440 810
Birch at Bridge 063087 101 13 1790 490
Birch at Bridge 070187 102 11 1510 415
Birch at Bridge 070287 123 12 2000 665
Birch at Bridge 070387 243 22 2510 1650
Birch at Bridge 070487 186 27 1910 960
Birch at Bridge 070587 155 19 1480 618
Birch at Bridge 070687 88.3 15 1240 296
Birch at Bridge 070787 50.0 13 1090 147
Birch at Bridge 070887 1822 8.5 9.1 980 22.5
Birch at Bridge 070987 0700 13 7.7 918 32.2
Birch at Bridge 070987 49.7 7.3 918 123
Birch at Bridge 071087 21.4 8.2 931 53.8
Birch at Bridge 071187 30 16 1040 84.2
Birch at Bridge 071287 20.9 12 1050 59.3
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Appendi x 1.

Locati on

Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
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Birch
Birch
Birch
Birch
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Bri dge
Bri dge
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Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
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Bri dge
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Bri dge
Bridge
Bri dge
Bridge
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Bri dge
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Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge
Bri dge

1987 sediment and discharge data.

Date Ti me TSS
(mg/1)

071387 124
071487 583
071587 446
071687 101
071787 41.2
071887 27.0
071987 25. 4
072087 27.0
072187 16. 1
072287 19.9
072387 66. 8
072487 630
072587 1840
072687 3320
072787 1320
072887 557
072987 547
073087 375
073087 1054 42.3
073187 428
080187 606
080287 484
080387 312
080487 263
080587 214
080687 175
080787 166
080887 165
080987 188
081087 140
081187 119
081287 99.7
081387 111
081387 17.3
081487 249
081587 273
081687 330
081787 102
081887 56. 6
081987 47.2
082087 47.0
082187 98. 4
082187 1205 74.5
082287 62.9
082387 36.1
082487 25.3
082587 26.0
082687 16.3
082787 17.7

Turbidity
(NTU)

Di schar ge
(cfs)

1770
4430
4540
2890
1970
1500
1270
1150
1070
1010
1060
1720
10500
10500
5300
3380
3000
3080
3080
2960
3890
3490
3620
2700
2260
1940
1700
1550
1500
1480
1390
1280
1200
1200
1220
2580
4760
3720
3120
2640
2500
4180
4180
3740
2950
2420
2050
1820
1660

Sed Load
(tons/ day)

591
6980
5470

788

219

109
87.1
83.8
46.5
54.3

191
2920

52200
94100
18900
5090
4430
3120

352
3420
6370

45560
3050
1910
1310

918

162

691

759

557

447

345

358

56

819
1900
4200
1020

477

336

317
1110

841

635

288

165

144
80.1
79.3



Appendi x 1.
Locati on

Birch
Birch
Birch
Birch
Birch
Birch
Birch
Birch
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ab
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12mle
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12mle
12mle
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12mle
12mle
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12mle
12mile
12mle
12mle
12mle
12mle
12mle
12mle
12mle

1987 sediment and discharge

Dat e Ti me TSS

(mg/1)
082887 17.1
082987 42.0
083087 16.5
083187 28.2
090187 25.4
090287 17.6
090287 1130 7.5
090387 35.4
090487 25.8
090587 20. 2
090687 23.2
090787 24. 8
090887 19.5
090987 15.9
091187 1011 8.77
100287 1035 5.3
061587 1740 172
061587 1750 562
061687 6330
061787 17100
061887 2590
061987 1110
062087 588
062187 790
062287 406
062387 415
062487 272
062587 16220
062687 14400
062787 1490
062887 1030
062987 5300
063087 3720
070187 2430
070287 1760
070387 1290
070487 1190
070587 1340
070687 1040
070787 1010
070887 386
070987 452
071087 0740 279
071087 0740 308
071087 410
071187 585
071287 634
071387 1190

48

(NTU)

273
260
235
193
703
450
266
228
103
150
200
220
370
360
230
300
360
130
120
340
340
400
550
550
500

dat a.
Turbidity D scharge

(cfs)

1610
1550
1500
1730
1690
1600
1600

©
(o]
PPN~ Oovo RN

Sed Load
(tons/ day)

74.3
176
66. 8
132
116
76.0
32. 4

10.0

105
343
4870
12800
1250
435
198
240
112
99
57
17800
17500
979
468
1900
1200
899
684
430
338
323
226
207
713.8
104
2.7
80. 4
107
157
182
401



Appendi x 1. 1987 sediment and discharge data.

Locati on Dat e Ti me TSS Turbidity D scharge Sed Load
(mg/1) (NTU) (cfs) (tons/ day)
Birch ab 12mile 071487 2170 550 182.3 1070
Birch ab 12mile 071587 720 380 144.3 281
Birch ab 12nile 071687 339 290 119.7 109
Birch ab 12mile 071787 371 370 100. 2 100
Birch ab 12mile 071887 316 360 91.1 77.8
Birch ab 12mile 071987 263 270 87.1 61.8
Birch ab 12mile 072087 253 270 82.6 56.5
Birch ab 12nile 072187 205 200 80. 4 44.5
Birch ab 12mile 072287 264 220 76.7 54.6
Birch ab 12mile 072387 401 250 80.8 87.4
Birch ab 12mile 072487 7770 1500 560 11700
Birch ab 12nile 072587 4750 450 449 5760
Birch ab 12mile 072687 1840 300 222 1100
Birch ab 12mile 072787 904 180 155 379
Birch ab 12nile 072887 343 210 128 119
Birch ab 12nile 072987 369 280 131 130
Birch ab 12mle 073087 1270 320 197 677
Birch ab 12nile 073087 1420 367 230 197 195
Birch ab 12nile 073187 9360 700 330 8340
Birch ab 12nile 080187 2130 190 227 1310
Birch ab 12nile 080287 573 170 170 263
Birch ab 12nile 080387 285 160 141 108
Birch ab 12nile 080487 273 170 139 102
Birch ab 12mile 080587 245 220 125 82.6
Birch ab 12mile 080687 268 260 112 81.4
Birch ab 12nile 080787 271 300 106 77.5
Birch ab 12nile 080887 250 230 108 72.8
Birch ab 12mile 080987 156 120 110 46. 2
Birch ab 12nile 081087 268 75 104 75.1
Birch ab 12mle 081187 113 30 96.5 29. 4
Birch ab 12nile 081287 80. 8 85 92.3 20.1
Birch ab 12nile 081387 102 100 88.6 24. 4
Birch ab 12nile 081387 1310 42.8 34 88.6 10. 2
Birch ab 12mile 081487 5900 650 219 3490
Birch ab 12nile 081587 3520 360 263 2500
Birch ab 12mile 081687 930 90 212 532
Birch ab 12mile 081787 1130 140 216 658
Birch ab 12mile 081887 492 150 179 239
Birch ab 12nile 081987 1230 190 221 734
Birch ab 12mile 082087 2510 180 243 1650
Birch ab 12nile 082187 618 110 206 343
Birch ab 12mile 082287 309 80 173 144
Birch ab 12mile 082387 301 80 151 123
Birch ab 12mle 082487 171 55 137 63. 4
Birch ab 12nile 082587 132 27 124 44,1
Birch ab 12nile 082687 117 65 117 37.1
Birch ab 12mile 082787 73.2 40 116 22.8
Birch ab 12mle 082887 84.7 70 108 24.8
Birch ab 12mile 082987 102 100 105 28.8
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Appendi x 1. 1987 sedinent and discharge data.

Location Dat e Ti me TSS Turbidity Discharge Sed Load
(mg/1) (NTU) (cfs) (tons/ day)
Birch ab 12mile 083087 150 70 98.6 39.9
Birch ab 12mle 083187 162 55 98.5 43.0
Birch ab 12mle 090187 206 37 96.5 53.7
Birch ab 12mle 090187 1720 29.1 34 96.5 7.6
Birch ab 12mle 090287 531 110 97.0 139
Birch ab 12mile 090387 96.0 50 99.8 25.9
Birch ab 12mile 090487 63.3 40 95.3 16.3
Birch ab 12mile 090587 81.2 75 88. 3 19. 4
Birch ab 12mile 090687 97.7 95 88.0 23.2
Birch ab 12mile 090787 100 95 89.8 24. 72
Birch ab 12mile 090887 130 140 88.1 31.0
Birch ab 12mile 090987 140 130 84.4 32.0
Birch ab 12mile 091087 96. 7 95 83.6 21.8
Birch ab 12mile 091187 173 210 81.9 38.3
Birch ab 12mle 091187 1252 36.7 70 81.9 8.1
Birch ab 12mle 091287 197 150 78.9 41.9
Birch ab 12mle 091387 192 90 75.6 39.2
Birch ab 12mile 091487 343 150 82.2 76.1
Birch ab 12mle 091587 286 100 95.3 73.6
Birch ab 12mile 091687 255 80 72.8 50.1
Birch ab 12mile 091787 104 90 70. 4 19.7
Birch ab 12mle 091887 143 95 68. 1 26.3
Birch ab 1i2mile 091987 165 40 65. 2 29.1
Birch ab 12mle 092087 61.6 50 64. 4 10. 7
Birch ab 12nle 092187 69.1 75 62. 8 11.7
Birch ab 12nle 092287 101 30 60. 9 16.5
Birch ab 12mle 092387 133 65 59.4 21. 4
Birch ab 12mle 092487 118 110 58.5 18.6
Birch ab 12mile 092587 126 90 58.0 19.7
Birch ab 12mile 092687 63.0 35 56.7 9.6
Birch ab 12mle 092787 17.3 14 55.8 2.6
Birch ab 12mle 092887 37.4 a. 7 53.8 5.4
Birch ab 12nmle 100287 1356 8.2 6.0 52.3 1.2
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APPENDI X 2. 1987 D scharges

il ker

Day

Mon

O 00 1S U1~

Fork at the Taylor
Discharge in cubic feet

Ma x 893
M n 88.9

Avg 246

June July

833
652
447
300
213
171
141
190
170
247
265
238
193
151
124
114
136
315
198

at autonated

H ghway Bridge

per second
August  Sept ember
403 151
483 144
434 135
333 135
251 145
197 146
168 136
150 128
139 129
126 169
111 270
98 343
93 353
148 364
278 311
315 281
328 286
340 345
299 356
359 344
340 328
278 347
230
196
174
158
148
143
136
160
175
232 243
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Appendi x 2. 1987 discharges at automated sites.

Goldstream Ceek at Ballaine Road, 1987
Discharge in cubic feet per second
Max 54. 3
M n 8.1
Avg 20.2 _
Stage affected by beaver dams in late August-early Septenber

Day May June July August Sept enber COct ober
1 41.1 13.7 -41.5 27. 8 12.1
2 43.3 12.5 31.0 31.8 11.2
3 35.0 12.4 22.7 31.2 11.1
4 32. 4 12. 4 20. 2 31.5 11.1
5 28.9 10.5 18.0 17.0 10. 6
6 25.6 9.8 15. 8 12.2 12.0
7 23.0 9.6 18. 6 11.9
8 21.8 10.1 36.0 17.1
9 21.8 10.2 43.2 9.4

10 22. 4 11.0 33.7 10. 4
11 20.9 10. 6 25. 8 11.6
12 20.0 10. 2 21.0 13.1
13 27.1 15. 4 18.3 14. 4
14 36.4 19.9 18.1 14. 6
15 32.6 21.9 18.0 13.1
16 27.6 20.1 17.3 12.6
17 24.8 15.8 16. 6 13.7
18 21.3 13.9 16. 2 14.5
19 19. 4 12.9 20. 8 14.9
20 18.2 15.5 25.0 15.3
21 17. 8 16.7 23.5 14.5
22 32.4 15. 8 16. 4 21.8 15.5
23 31.9 14. 6 15.8 19.0 15.0
24 29.9 14.3 22.5 17.8 15.2
25 27. 4 16.5 27.8 16.5 15.5
26 25. 4 24.3 22.0 16. 1 13.8
27 24.9 22.9 18.1 16. 2 12.0
28 23.8 19. 4 16. 2 17.5 11.2
29 23.5 16.7 15. 6 25.5 11. 4
30 24.5 14.9 16. 6 32.8 11. 8
31 24. 7 31.3 28.5
Mn Avq 26. 8 24.0 15.7 23.0 15.8 11. 4
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Appendi x 2.

Faith GQeek at
Discharge in

Day

Mon

W oo o U1~ ORI I

Ma x
Mi n
Avg

June

1987 di scharges

Steese H ghway

cubic feet per second
650
21.9
98. 4
July August  Sept enber
47. 8 177 83.1
43.3 134 141
38.7 98.5 147
34.5 84.6 172
32.5 73.3 201
29.7 65. 2 166
27.9 79.8 153
28.0 149 151
30.3 139 136
28. 7 102 124
27.1 85. 3 115
26. 8 72.9 105
36.8 71.2 93.1
38.7 229 87.7
33.5 248 84.5
29. 4 218 79.8
26. 8 174 74.9
24.7 156 71.1
27. 4 284 66. 2
25.5 236 63.0
25.7 186 60. 2
24.8 155 56. 4
27.2 140 53.6
236 122 51.3
103 108 49. 4
59.3 102
46. 1 99.3
39.8 88. 2
37.0 87.2
67.0 90.0
297 83.5
51.6 134 103

at autonated

54

sites.



Tol ovana

Appendi x 2.

R ver

Discharge in

Day

Mon

O 0O —I O U1 OO

Ma x
Mi n
Avg

June

1987 di scharges

at  TAPS
cubic feet
1390

21.1

145

July

22.7

N
({e]
O~NNWOOoOWwWow

crossing
per second
August  Sept enber
1108 61.7
552 58. 2
348 56. 3
229 56.0
172 56. 6
138 69. 3
139 79.3
204 75. 2
305 92.6
266 110
171 94.0
120 80.3
90. 3 70.0
124 64.0
610 56. 2
677 49.3
618 50.7
457 49.1
505 46. 9
491 45. 9
349 45.0
255 43. 4
194 42.9
154 40. 4
127 39.4
105 37.9
90.5 35.8
79. 4 35.8
71.5 35.4
67.2
65. 2
287 57.9

at  aut omat ed
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Appendi x 2. 1987 discharges at automated sites.

Birch Geek above 12Mile Qeek
D scharge in cubic feet per second

Ma x 1010
M n 47.6
Avg 133
Day June July August  Septenmber COct ober
1 137 227 96.5 79.8
2 144 170 97.0 52.3
3 123 141 99.8
4 105 139 95.3
5 89.2 125 88. 3
6 80.4 112 88.0
7 75.9 106 89.8
8 70.9 108 88.1
9 85.0 110 84.4
10 96.7 104 83.6
11 99.1 96.5 81.9
12 106. 1 92.3 78.9
13 124.7 88.6 75.6
14 182.3 219 82.2
15 226 144.3 263 95.3
16 285 119.7 212 72.8
17 278 100. 2 216 70. 4
18 178 91.1 179 68.1
19 145 87.1 221 65.2
20 125 82.6 243 64.4
21 113 80. 4 206 62.8
22 102 76.7 173 60.9
23 88.5 80. 8 151 59.4
24 78.0 560 137 58.5
25 407 449 124 58.0
26 450 222 117 56. 7
27 243 155 116 55.8
28 168 128 108 53.8
29 133 131 105 51.9
30 119 197 98.6 60. 3
31 330 98.5
Mon  Avg 196 147 149 74.8 66.0
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Appendi

Birch O
D schar ge

Day

[EEEN SN TEN
NP O WOO 1O Ul &~ GO PO

at

automated sites.

August

X 2. 1987 di scharges
eek at Steese Hghway Bridge
in cubic feet per second
Max 15500
Min 698
Avg 2661
May June July
4340 1510
3900 2000
4880 2510
9180 1910
7070 1480
4140 1240
2690 1090
1990 980
1740 918
7860 931
4530 1040
2830 1050
2450 1770
6330 4430
6290 4540
4850 2890
5950 1970
4870 1500
3080 1270
2280 1150
1800 1070
1510 1010
1320 1060
1180 1720
1100 10500
9480 10500
7960 5300
1870 3850 3380
4110 2440 3000
4530 1790 3080
4120 2960
3658 4123 2573

57

3890
3490
3620
2700
2260
1940
1700
1550
1500
1480
1390
1280
1200
1220
2580
4760
3720
3120
2640
2500
4180
3740
2950
2420
2050
1820
1660
1610
1550
1500
1730

2379

Sept enmber
1690
1600

1310
1270
1220
1150
1070
1000
969
962
936
912
888
874
858
839
822
7197
781
768
758
137

1010



APPENDIX 3. Fortymile drainage water chemistry
With trace metals, ‘T’ represents total recoverable, ‘D’ represents dissolved
Stream  Reach Date TIME 188 SL TURB TDS  DISCHARGE PH ALK HARDNS NO3 cL
mg/t  t/d NTU mg/ lcfs as €aC03 as cacos _mg/l____mg/l
Buckskin Creek a-19-87 1400 0.4- 0.04 0.60 43 33.7 6.23 70.9 94.8 <0.01 0.16
Jack Wade Creek a-22-87 900 2.9 0.23 1.6 24.8 29.3 6.84 40.7 48.7 0.27 0.08
Mosquito Fork a-la-87 1300 3.5 3.98 1.2 27.2 421 8.12 44.5 49.0 0.06 0.44
Napoleon  Creek a-19-87 1100 23.2 0.34 4.1 33.0 5.39 6.81 54.0 57.6 0.21 0.35
North Fork ab SF a-20-87 1100 1.2 4.02 0.85 43.4 1240 6.47 71.0 78.1 0.02 0.72
South Fork ab NF a-20-87 1300 5.2 24.0 4.8 22.9 1710 6.31 37.7 40.9 0.02 0.15
south Fork at Bridge a-la-87 1600 4.0 15.6 2.1 22.6 1440 7.79 37.4 36.4 0.04 0.14
Uhler Creek a-19-87 1530 17.8 0.91 4.3 17.6 19.0 7.90 29.0 33.5 0.22 0.01
Walker Fork at Bridge a-22-87 1030 1.9 1.48 2.5 35.4 288 6.55 58.8 46.6 <0.01 0.09
Walker Fork at 40m  a-19-87 930 3.0 2.2 26.7 7.83 44.0 48.6 0.06 0.16
West Fork Dennison  a-la-a7 1100 a.0 9.68 2.3 14.7 448 a.52 23.4 29.5 co0.01 0.63
Trace metals are reported in mg/l
Stream  Reach S04 Na K f Mg Ca Sr 8a AS As AL AL
mg/ | mg/l  mg/L _mg/l__ mgsl _mg/1 mg/l____ masl___ T . D _ T . D0
Buckskin  Creek 27.6 3.09- 1.08<0.00 5.07 29.6 s0.01 0.031 <0.002 co.002 0.090 0.067
Jack Wade Creek 12.4  2.04 1.34  <0.001 3.21 4.2 <0.01 0.048 co0.002  <0.002 0.298 0.239
Mosquito Fork a.09  4.02 0.62 <0.001 3.55 13.7 0.1 0.007 <0.002 <0.002 0.107 0.08%
Napoleon Creek 3.88 2.64 0.88 <0.001 4.10 16.2 0.2 0.024  c0.002 50.002 0.935 0.171
North Fork ab SF 20.4 3.79 0.72  <0.001 5.67 21.9 co.01 0.010  ¢0.002 <0.002 0.193 0.054
South Fork ab NF 7.26 3.58 0.60 <0.001 3.39 10.8 <0.01 0.009  co0.002 <0.002 0.320 0.121
South Fork at Bridge 6.12 3.55 0.52 <0.001 2.96 9.7 co0.01 0.007  c0.002 <0,002 0.216 0.147
Uhler Creek 3.30 1.64 0.72  <0.001 1.97 10.1 0.17 0.013  c0.002 <0.002 0.697 0.28
Walker Fork at Bridge 11.0  3.45 0.92 <0,001 4.51 11.2  <0.01 0.032 <0.002  (0.002 0.179 0.143
Walker Fork at 40m 11.6  3.59 0.93 <0.001 4.95 11.3  <0.01 0.034 c0.002  <0.002 0.204 0.128
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APPENDIX 3. Fortymile drainage water chemistry
With trace metals, 'T’' represents total recoverable, ‘D' represents dissolved
Trace metals are reported in mg/t

Stream  Reach B [ Be Be cd cd Cr Cr cu cu Fe Fe
T_ D T D - T DL R S I S R I ) B
Buckskin  Creek 0.022 c0.01 <0.02 c0.02 <0.01 c0.01 0.005  (0.002 0.040 0.026 0.05 0.10
Jack Uade Creek <0.01 <0.01 €0.02 €0.02 <0.01 co.01 0.006 <0.002 <0.005 0.019 0.30 0.31
Mosquito  fork <0.01 <0.01 <0.02 €0.02 <0.01 <0.01 0.013  <0.002 0.019 0.019 0.32 0.31
Napoleon  Creek <0.01 <0.01 <0.02 <0.02 c0.01 <0.01 0.021 <0.002 <0.005 0.007 1.57 0.19
North Fork ab SF c0.01 co.01 <0.02 <0.02 c0.01 <0.01 0.039 <0.002 <0.005 0.011 0.04 0.09
South Fork ab NF <0.01 <0.01 <0.02 c0.02 co.01 <0.01 0.035 co0.002 <0.00% 0.037 0.51 0.26
South Fork at Bridge <0.01 <0.01 <0.02 c0.02 co.01 <0.01 0.004 co0.002 €0.005 0.015 0.35 0.39
Uhler Creek co.01 co.01 co0.02 co0.02 co.01 co.01 0.035 co0.002 0.005 0.007 0.74 0.29
Ualker Fork at Bridge <0.,01 <0.01 <0.02 c0.02 <0.01 <0.01 0.049 <0.002 <0.005 0.016 0.22 0.20
Ualker Fork at 40m 0.021 <0.01 c0.02 c0.02 <0.01 <0.01 0.052 <0.002 €0.005 0.018 0.26 0.20
West Fork Oennison <0.01 0.010 c0.02 0.02 <0.01 <0.01 0.060 <0.002 0.014 0.02 0.52 0.46

Stream  Reach Pb Pb Mn Mn Hg Hg Se Se 3 Si Zn Zn
T _ _D _ T _ _0D _ 1T _ _0D _ T _ _bpD _ -1 . 7 _D _

Buckskin  Creek 0.03  <0.03 0.007 <0.005 0.002 <0.001 0.02 <0.02 1.92 3.2 <0.02 €0.02
Jack Wade Creek c0.03 c0.03 0.043 0.037 <0.001 <0.001 <0.02 <0.02 2.16 4.19 <0.02 c0.02
Mosquito  Fork <0.03 <0.03 0.012 0.007 <0.001 <0,001 <0.02 <0.02 2.02 3.73 <0.02 0.03
Napoleon Creek <0.03 <0.03 0.033 0.007 <0.001 <0.001 <0.02 <0.02 3.57 4.45 0.02  co0.02
North Fork ab SF <0,03 <0.03 0.008 <0.005 ~0.001 <0.001 <0.02 <0.02 2.05 3.12 $0.02 s0.02
South Fork ab NF <0.03 c0.03 0.018 0.008 <0.001  <0.001 <0.02 <0.02 3.37 4.21  <0.02 0.02
South Fork at Bridge <0.03 <0.03 0.018 0.012 0.003 <0.001% €0.02 <0,02 4.50 3.83  <0.02 €0.02
Uhler Creek <0.03 <0.03 0.031 0.014 <0.001  <0.001 0.02 <0.02 4.98 3.60 <0.02 <0.02
Ualker Fork at Bridge <0,03 <0.03 0.019 0.011  <0.001 <0.001 <0.02 <0.02 4.00 3.83 c0.02 c0.02
Ualker Fork at 40m <0.03 <0.03 0.017 0.009 <0.001 <0.001 c0.02 <0.02 4.09 2.67 <0.02 c0.02
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APPENDI X 4.  SEASONAL TURBIDI TY AND DI SCHARGE FI GURES

VAl ker FOrk at Bridge.......viiiiiniineieneeeneneronasossnsansennsas 6 1
South FOrk at Bridge.......veeriimiiieeeeeeiieeironnnnnnsneesennnans 6 2
Coldstreamat Ballaine....oeiieeeenoooesoeersoaseneronnsssanosannos 6 3
Faith Creek at SLEeSE HWY .. veiveretneeeooeoeeooeeonaaonenesasnsanas 6 4
Tolovana River at TAPS Or0SSIiNG.......vuiiiii . 6 5
Birch Creek above 12mile Creek......... ... ... . . . . .. 6 6
Birch Creek at Bridge......coiiiiiiiiiniienennnennnrssssessnnsasnsns 6 7
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Appendix 4. Figure 1. Turbidity and discharge
Walker Fork below Taylor Hwy Bridge
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Appendix 4. Figure 2. Turbidity’ and discharge

South Fork a Taylor Hwy Bridge
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Appendix 4. Figure 3. Turbidity and discharge
Goldstream Creek at Ballaine Road
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Appendix 4. Figure 4. Turbidity and discharge
Faith Creek at Steese Highway
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Appendix_4. Figure 5. Turbidity and discharge
Tolovana River & TAPS Crossng
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Appendix_4. Figure 6. Turbidity and discharge
Birch Creek above 12mile Creek
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Appendix 4. Figure 7. Turbidity’and discharge
Birch Creek at Bridge
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APPENDI X 5.  Specific Locations of Sanpling Sites.
Site Nane Ful | Nane MIRS Description
Fortymle drainage

Jack Wade Creek  Jack Wade Creek at BIM  upstream of canpground in

canpgr ound SW%, NE%, Sec 35, T27N,

R19E, CRM
Val ker Fork Vil ker Fork below Taylor downstream of bridge in
H ghway Bridge NE%, SW, sec 35, T27N,

R19E, CRM

South Fork at Bridge South Fork of the Forty- at the bridge in the
mle R ver at the Tayl or se%, sw%, Sec 6, T26N,
H ghway Bridge R19E, CRM

Mosquito Fork Mosquito Fork of the 50 above the bridge in
Fortymle River above the Nw%, NW, Sec 1, T26N,
Tayl or H ghway Bridge R17E, CRM

Vest  Fork Vst Fork of the Dennison 100 feet above the
Fork at the Taylor Hgh- bridge in the sw¥, Nwk,
way Bridge Sec 1, T25N, R16E, CRM
Buckskin Creek Buckskin Creek at the 100 feet upstream of con-
South Fork fluence with South Fork
in SE%, NE%, Sec 34, T8S,
R30E, FM
Napol eon Creek Napol eon Creek at the 200 feet upstream of con-
Sout h For k fluence with South Fork
In SW, Nw, Sec 20, T27N,
R19E, CRM
North Fork ab SF North Fork Fortymle 1/4 mle upstream of
above confluence with confl uence in NE%, NEX,
South Fork Fortymle Sec 10, T8s, R30E, FM
South Fork ab NF  South Fork Fortymle 1/4 mle upstream of
above confluence wth confluence in NE%, NE%,
North Fork Fortymle Sec 10, T8S, R30E, FM
Unhler Creek Unler Creek at the South 200 feet above the con-
Fork fluence with the South

Fork in the NWk%, swk,
Sec 23, T8S, R30E, FM
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Appendi x 5.

Site Nane

Wl ker

Tol ovana Drai nage

ol dstream at

| ai ne

Faith at

Li vengood at

Ready Bullion Creek

Tol ovana at

Fork ab SF Wl ker

St eese

Tol ovana at

Birch Creek Drainage

Birch ab 12mile

Birch at

Bri dge

Specific Locations of

Bal-

Bri dge

TAPS

CG

Sanpl i ng

Ful | Nanme

Fork above South

Sites.

MIRS Description

300 feet above the con-

For k fIU(le(nce wiﬁh the South
Fork in the SE%, swk
Sec 19, T27N, R19E,4(5RM
Gol dstream Creek at upstream of bridge in
the Ball aine Road the Nwy, swk, Sec 18,
Bridge T1N, Riw, FM
Faith Creek at Steese above bridge in SEX,
H ghway NE%, sec 6, TS5N, R7E,
FM
Livengood Creek at the  downstream of bridge in
Li vengood Road Bridge t he NE%, NE%, sec 21, T8N,
rR5W, FM
Ready Bullion Creek at at the bridge in the
the Livengood Road Bridge NE+, NWM, sec 21, T8N,
RSW, FM

Tolovana River at the
Trans Al aska Pipeline
crossing

Tol ovana River at
BLM canpgr ound

t he

Birch Creek above
Twel vem l e Creek

Birch Creek at
H ghway Bridge

St eese

69

upstream of the bridge in
the swk%, NE%, sec 5, T7N,
R5W, FM

besi de canpground in the
SE+, SE%, Sec 36, T8N,
R4wW, FM

1/4 mle above
confluence in swk,

NW%, sec 33, T7N,
R10E, FM
200 ft. above bridge on

| eft bank in SE%, NEY%, sec
1, T1o0N, R16E, FM



